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Backward Compatible HDR Image Format
ABSTRACT
Images in high dynamic range (HDR) format, e.g., with high bit-depth and color
resolution, cannot be processed or rendered without appropriate hardware that is capable of
displaying the image. This disclosure describes a high bit-depth, high dynamic range image
format that is backward compatible with standard dynamic range (SDR) equipment. A single file
includes a highly compatible, SDR-formatted version of an image that acts as a primary image
and additionally, a high bit-depth, HDR-formatted version of the same image. Metadata that
specifies an offset indicative of the location of the HDR image is included within the file. A
conventional image reader can, without modification, access the conventional SDR image from
the file, while image readers capable of reading the HDR format can access and use the
embedded HDR image.
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BACKGROUND
Images in a high dynamic range (HDR) format, e.g., with high bit-depth and color
resolution, have data that cannot be understood, processed, or rendered without explicit format
knowledge and hardware, e.g., display screen, processor, etc. that is capable of displaying the
image. This complicates the adoption of HDR technology, since HDR images can be
incompatible with a substantial number of applications, operating systems, and devices. Indeed,
for compatibility reasons, some applications block the uploading of HDR images.
DESCRIPTION
This disclosure describes a high bit-depth HDR image format that is backward
compatible with standard dynamic range (SDR) equipment and software. Per the disclosed
techniques, an image file includes both - a high compatibility, SDR-formatted version of an
image and a high bit-depth, HDR-formatted version of the same image. The SDR image acts as
the primary image and thumbnail. The metadata included within the image file includes an offset
(memory location with reference to a specific point in the file, e.g., the end of the file, offset
from metadata, etc.) that specifies the location in the file of the HDR version of the image. An
image reader such as any software application can, without modification, access the conventional
SDR image. Image readers that are capable of reading the HDR format and rendering high bitdepth HDR images can use the offset to locate, recognize, and use the HDR image instead of the
SDR image.
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Fig. 1: An example image file that comprises an SDR image in JPEG format and an HDR
image in HEIF format
Fig. 1 illustrates an example image file that comprises a primary SDR image of JPEG
format with a bit-depth of 8 bits and a secondary HDR image of HEIF format with a bit depth of
10 bits. The SDR image lies, conventionally, between the beginning of the file (102a) and the
end-of-JPEG marker (102c). The HDR (HEIF-format) image (104) is placed after the end of the
end-of-JPEG marker. A device incapable of processing HDR images uses just the JPEG section
of the file. A device capable of processing HDR images uses the HEIF section of the file. An
XMP container (102b) can include the offset at which the HDR image is located, such that an
HDR-capable device can directly go to the start of the HEIF image. In this manner, when the
SDR is in JPEG format and the HDR image is in HEIF format, the SDR and HDR images can be
concatenated into a single image file.
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Fig. 2: An image file that comprises an SDR image in HEIF format and an HDR image also
in HEIF format
Fig. 2 illustrates an example image file that comprises a primary SDR image in HEIF
format with a bit-depth of 8 bits (202) and a secondary HDR image also in HEIF format with a
bit depth of 10 bits (208). The SDR image lies within the mdat container of the image file (204).
The HDR image lies within the mpvd container of the image file (206). A device incapable of
processing HDR images (e.g., bit depth greater than 8 bits) uses the image in the primary
container, excluding the mpvd box. A device capable of processing HDR images (e.g., bit depth
greater than 8 bits) uses the image in the mpvd container. In this manner, where the SDR and
HDR images are both of type HEIF, the SDR and HDR images can be nested. The described
techniques can incorporate images of various formats and bit depths into a single file, for
example, the SDR file can be an 8-bit AVIF while the HDR can be a 10-bit AVIF, etc.
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The described format provides a single file that can be processed on any device,
application, etc. such that devices capable of handling only SDR images access the image
without edits, while enabling adoption and growth of HDR technology by enabling capable
devices to access and use an HDR image in the same file.
Alternatively, distinct HDR and SDR versions of images can be separately generated,
stored, and transmitted. In this case, backend processing and serving is more complex due to the
requirement to obtain and incorporate information relating to client device and software
capability when determining how to serve or process an image, e.g., to determine if an image
needs to be converted to SDR at the time of serving. Distinct HDR and SDR images can result in
the non-functioning of legacy clients, e.g., clients incapable of handling HDR data; nonshareability of HDR images outside supporting applications; non-shareability of HDR images to
devices that lack HDR-capability; non-viewability of images on devices that don’t support HDR;
etc.
CONCLUSION
This disclosure describes a high bit-depth, high dynamic range image format that is
backward compatible with standard dynamic range (SDR) equipment. An image file comprises a
highly compatible, SDR version of an image and a high bit-depth, HDR-formatted version of the
same image. The SDR image acts as the primary image. The metadata included within the image
file includes an offset that specifies the location in the file of the HDR version of the image. An
image reader can, without modification, process the conventional SDR image to support the file.
Image readers capable of reading the HDR format locate and process the embedded HDR image
instead of the SDR image.
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